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Description 
Small animal trap with infrared trigger 

Background of Invention 

[0001] Conventional spring-biased rat and mousetraps depend 
on the small animal to supply the energy needed to move 
the triggering mechanism from the set position to the 
tripped position. The triggers are not sensitive enough to 
catch small animals who may make repeated trips gently 
removing some or all of the bait. 

[0002] Almost every user of conventional spring-biased rat and 
mousetraps can recall painful experiences. Although the 
triggers lack the sensitivity needed to catch a small animal 
stealing the bait, they are very unforgiving to any user 
who is not careful enough. 

[0003] Spring-biased traps are most effective when the small an- 
imal enters from the front end of the trap. The conven- 
tional traps permit the small animal to enter the trap from 
any angle. This results in unpredictable results. Some- 
times a poorly aligned small animal will survive with little 
or no injuries or dies a slow painful death. Removing a 



trapped but injured rat or mouse is sometimes dangerous 
and always unpleasant. 
[0004] Conventional rat traps require a considerable amount of 
strength to set. Removing dead or injured small animals 
while avoiding contact is difficult because of the poor me- 
chanical advantage that is provided to reset the strong 
springs. 

[0005] Conventional rat traps are too large to trap mice or small 
rats effectively and conventional mousetraps are too weak 
to effectively kill rats. 

[0006] |f a conventional trap is set outside, there is a possibility 
that it may kill a bird. 

[0007] The conventional trap does not signal when tripped. 

[0008] Background prior art 

[0009] The prior art is replete with a wide assortment of small 
animal traps of the general class to which this invention 
pertains. The existing traps, however, are deficient in cer- 
tain respects when the traps are used to remove unwanted 
small animals from an area. 

[0010] Many of the prior art small animal traps are made using 
custom-made mechanical parts. These parts require spe- 
cial skills and special machinery to make. Making these 



parts is beyond the ordinary skills of most who are con- 
sidered skilled in the art of small animal trap making. The 
cost of having a small number of these custom-made 
parts made is generally very high. The present invention 
has no custom-made parts. Most home workshops have 
all the equipment needed to build the present invention. A 
person skilled in the art of building small animal traps 
should be able to build one from parts that are available 
from most hardware stores or home improvement centers. 
All the electronic parts are available from most electronic 
parts stores. 

[001 1] Many of the prior art small animal traps use expensive 
high powered electric solenoids, electric motors, power 
transformers or expensive batteries. The present inven- 
tion uses only one low power solenoid. It has no costly 
electric motors, power transformers or expensive batter- 
ies. The battery model can run on low cost batteries. 

[0012] This electronically controlled trap trips when the small an- 
imal breaks a light beam. All the energy needed to trip the 
trap is supplied by the trap and the small animal only 
needs to supply a shadow. It is much more sensitive than 
the conventional spring-biased trap. The trap is very easy 
to set and once it is set will not be tripped accidentally by 



the normal handling needed to place the trap into posi- 
tion. The user's hands and fingers never need to enter an 
area where they may be injured. 

[0013] This trap allows the entry of the small animal only from 
the front direction. It will trip only when the small animal 
is in a good position for the predictable deadly results. In 
the unlikely event that a small animal is trapped but not 
killed, the small animal can be removed easily without the 
user making contact with the animal. 

[0014] This trap will quickly kill large rats, small rats and mice. 

[0015] This trap has a cocking yoke that gives the user a good 
mechanical advantage to set, empty and reset the trap. It 
is easy to reset the trap and to remove a dead rat or 
mouse without making any contact with the dead rat or 
mouse. The user does not need to have strong hands and 
fingers to set, empty and reset this trap. There is little 
danger of being accidentally injured while setting, empty- 
ing, or resetting this trap. 

[0016] This electronically controlled small animal trap has a day- 
light sensor that can be programmed to disable the trap 
during the daylight hours. The disabled trap will not harm 
birds or other small animals that are only active during 
the daylight hours. This function can be disabled if it is 



not needed. 

[0017] The trap has an entrance that a large rat has to squeeze 

into. Pets and other animals that are larger than a rat can't 
get their face into the bail striking area of this trap. 

[0018] This electronically controlled small animal trap can be 
programmed to signal when tripped or to remain silent. 

[001 9] BACKGROUND-FIELD OF INVENTION 

[0020] This invention relates to a spring biased small animal trap; 
specifically a trap that is triggered by a small animal 

breaking a light beam. 

Summary of The Invention 

[0021] Therefore, it is the object of this invention to provide a 
small, low cost, reusable small animal trap that is easy to 
set and easy to unload. It is another object of this inven- 
tion to provide a small animal trap that is highly effective 
at killing both rats and mice and will not kill birds. It is 
another object of this invention to provide a small animal 
trap that is capable of signaling the user when the trap 

has been tripped. 

Brief Description of Drawings 

[0022] pig. 1 Perspective view of the top, base, and sides 
[0023] Fig. 2 Front perspective view of the partition 



[0024] pig. 3 Front perspective view of the trap in the tripped 
mode 

[0025] pig. 4 Rear perspective view of the trap in the set mode 

[0026] Fig. 5 Front perspective view of the partition with the bail, 
release device, springs and cocking yoke in the set posi- 
tion 

[0027] Fig. 6 Side perspective view of the trap in the unload posi- 
tion 

[0028] Fig. 7 Front perspective view of the trap in the reset posi- 
tion 

[0029] Fig. 8 Electronic schematic of the circuit 

[0030] Reference number used in the preferred embodiment drawings 

[0031] 20 roof 

[0032] 2 1 base 

[0033] 22 right wall 

[0034] 23 left wall 

[0035] 24 partition 

[0036] 25 short dead end tunnel 

[0037] 26 shelf 



[0038] 


27 


hole in the left wall for the axle 


[0039] 


28 


hole in the right wall for the axle 


[0040] 


29 


hole in the shelf for the axle 


[0041] 


30 


bail 


[0042] 


31 


bail striking bar 


[0043] 


32 


right side of the bail 


[0044] 


33 


left side of the bail 


[0045] 


34 


right bail coil spring 


[0046] 


35 


left bail coil spring 


[0047] 


36 


axle 


[0048] 


40 


release lever 


[0049] 


41 


release lever retention pin 


[0050] 


42 


release lever pivot bar 


[0051] 


43 


release lever 


[0052] 


44 


notch in the partition for the release lever 


[0053] 


45 


cutout in the roof for the retention pin 


[0054] 


46 


dado cut for partition 



[0055] 47 P-shaped rod 

[0056] 50 cocking yoke 

[0057] 5i | e f t cocking lever 

[0058] 52 right cocking lever 

[0059] 53 cocking yoke connecting bar 

[0060] 54 cocking lever locking pin 

[0061] so top infrared light emitting diode 

[0062] si top infrared phototransistor 

[0063] 62 bottom infrared light emitting diode 

[0064] 63 bottom infrared phototransistor 

[0065] 64 infrared phototransistor daylight sensor 

[0066] 65 infrared phototransistor release lever position sensor 

[0067] 66 infrared light emitting diode release lever position de- 
tector 

[0068] 69 .68 uF capacitor 

[0069] 70 solenoid 

[0070] 7i solenoid coil 

[0071] 72 solenoid armature 



[0072] 73 470 uF capacitor 

[0073] 74 3300 uF capacitor 

[0074] 75 1.5 K resistor 

[0075] 76 10 K resistor 

[0076] 77 alert device 

[0077] 73 silicon controlled rectifier 

[0078] 80 CD 4082 CMOS dual 4 input AND gate integrated cir- 
cuit 

[0079] 81 100 K resistor 
[0080] 82 1N007 power diode 
[0081] 83 full wave bridge rectifier 
Detailed Description 

[0082] Description of Invention-Preferred Embodiment 
[0083] T ra p orientation 

[0084] Th e front end of the trap is the end where the small ani- 
mal enters the trap. The other end is the rear of the trap. 
As the small animal enters the trap, the small animal's 
right side will be on the right side of the trap and the 
small animal's left side will be on the left side of the trap. 



[0085] the trap has 7 main components 

[0086] i, ma j n trap body 

[0087] the trap has four positions: 

[0088] (i) the cocked and ready position 

[0089] (2) the tripped position 

[0090] (3) the unload position 

[0091] (4) the resetting position 

[0092] 2. bail 30 

[0093] the bail 30 has two positions: 

[0094] (i) the set position 

[0095] (2) the tripped position 

[0096] 3. solenoid 70 

[0097] the solenoid 70 has two positions: 

[0098] (i) the energized position 

[0099] (2) the not energized position 

[0100] 4. the cocking yoke 50 

[0101] the cocking yoke 50 has three positions: 



[0102] (i) t he cocked /tripped position 

[0103] (2) the unload position 

[0104] (3) the setting position 

[0105] 5. the release device 40 

[0106] the release device 40 has two positions: 

[0107] (i) the released position 

[0108] (2) the not released position 

[0109] 5, the cocking yoke locking pin 

[0110] the cocking yoke locking pin has two positions: 

[0111] (1) the locked position 

[0112] (2) the unlocked position 

[0113] 7. the P-shaped rod 

[011 4 ] the P-shaped rod has two positions: 

[011 5 ] (1) the held position 

[0116] (2) the not held position 

[0117] Description of the main trap body 

[0118] Referring to Fig. 1. The main trap body can be made of 



wood, plastic or similar material. It has 5 separate pieces 
that are coupled together. It has a roof 20, a base 21, a 
left wall 23, a right wall 22 and a partition 24. If the four 
rectangular parts 20-23 were assembled without the par- 
tition 24, the structure would be a square tube just large 
enough for a rat to pass through the opening in the tube. 

[0119] Referring to fig. 2, The partition 24 is added about mid- 
way between the front end and the rear end of the trap di- 
viding the trap into a front chamber and a rear chamber. 
Referring to fig. 3. The chamber in front has the roof 20, 
the base 21, the left wall 23, the right wall 22 and the 
partition 24. The rear chamber is about the same as the 
front chamber. Referring to Fig. 4. The rear chamber has 
the roof 20, the base 21, the left wall 23, the right wall 22 
and the partition 24. The partition 24 is common to both 
the front chamber and the rear chamber. 

[0120] Referring back to Fig. 2. There is a short dead end tunnel 
25 cut into the lower front face of the partition 24 for 
holding bait and housing the light emitting diodes and 
phototransistors 60-63. The short dead end tunnel 25 is 
cut about halfway through the partition 24. The light 
emitting diodes 60 and 62 and the phototransistors 61 
and 63 that are used as the triggering sensors are located 



in the lower sidewalls of this dead end tunnel 25. Only a 
small part of these sensors can be seen in Fig. 2. 

[0121] Protruding from the vertical center of the front face, there 
is a horizontal shelf 26. The shelf is centered horizontally 
and there is a gap between the ends of the shelf and the 
side walls large enough for the sides of the bail 32 and 33 
to fit into. There is a hole 29 drilled horizontally through 
the shelf 26. Referring back to Fig. 1. There is a hole 27 in 
the left wall 23 and a similar hole 28 in the right wall 22. 
The holes in the side walls are aligned with the hole 29 in 
the shelf 26 and the axle 36 will pass through all of these 
holes 27, 28 and 29. 

[0122] The roof 20 has a cutout area 45. When the retention pin 
41 is in its top position it needs this extra space. All the 
trapping is done in the front chamber and the rear cham- 
ber contains the electronics. 

[0 1 23] Description of the bail 

[0124] Referring to Fig. 5. The bail is shaped like the letter U. The 
bail striking bar 31, the right side of the bail 32 and the 
left side of the bail 33 are coupled together and work as a 
one-piece unit bail 30. The sides of the bail 32 and 33 
have holes at one end. Referring to Fig. 7. The ends with 
the holes are placed in the gap between the shelf 26 and 



the side walls 22 and 23. The axle 36 passes through the 
holes 27 and 28 in the side walls 22 and 23 through the 
holes in the sides of the bail 32 and 33 and the hole 29 
through the shelf 26. The bail striking bar 31 is free to 
rotate around the axle 36 from the set position near the 
roof of the chamber 20 to the tripped position near the 
base 21 as seen in Fig. 3. 
[0 1 25] Description of the solenoid 

[0126] Referring to Fig. 4. The solenoid has two parts. The mov- 
ing solenoid armature 72 and the stationary solenoid coil 
71. The two parts working together as a single unit is 
called the solenoid 70. The trap can be held in the set po- 
sition by manually pulling the solenoid armature 72 out of 
the solenoid coil 71. When power is applied to the 
solenoid 70, the armature 72 will pull back into the 
solenoid coil 71 and the bail will move to the tripped po- 
sition. The solenoid is a small low power device. Smaller 
solenoids than those shown in the drawings also work 
well. 

[0 1 27] Cocking yoke construction details 

[0128] Referring to Fig. 7. The cocking levers 51 and 52 are 

made from flat metal and the connecting bar 53 is made 



of metal rod. The cocking lever connecting bar 53 con- 
nects to the two side bars 51 and 52 forming the U- 
shaped cocking yoke 50 that functions as a one piece 
unit. 

[01 29] Description of spring connection details 

[0130] Referring to Fig. 5. The outermost end of the left bail coil 
spring 35 is coupled to the left cocking lever 51. The in- 
nermost end of the left bail coil spring 35 is coupled to 
the left side of the bail 33. The outermost end of the right 
bail coil spring 34 is coupled to the right cocking lever 52. 
The innermost end of the right bail coil spring 34 is cou- 
pled to the right side of the bail 32. A change in the posi- 
tion of the cocking yoke 50 will change the amount of 
spring force exerted on the bail 30. 

[0131] Release device construction details 

[0132] Referring to Fig. 5. The release lever pivot bar 42 is posi- 
tioned horizontally near the top of the front chamber near 
the partition 24 and extends part way into each of the 
side walls 22 and 23. The side walls become a bearing 
surface for the ends of the pivot bar 42 as it rotates. The 
front end of the release lever 43 couples to the right side 
of the release lever pivot bar 42. The rear end of the re- 



lease lever 43 extends beyond the rear of the trap and 
when the lever is moved up or down the release lever 
pivot bar 42 will rotate. The rear end of the release lever 
retention pin 41 is coupled to the center of the release 
lever pivot bar 42. The retention pin 41 extends forward 
for a short distance then bends downward for a short dis- 
tance. The short downward bent end of the retention pin 
41 will hold the bail striking bar 31 in the set position 
while the rear end of the release lever 43 is held up. If the 
rear end of the release lever is not held up, the force of 
the springs acting on the bail 30 will force the retention 
pin 41 up and the trap will trip. The release lever pivot bar 
42, the release lever 43 and the release lever retention pin 
41 are all made from metal rod and are all coupled to- 
gether and work as a one-piece unit release device 40. 
[01 33] Description of the cocking yoke locking pin 

[0134] Referring to Fig. 4. A cocking yoke locking pin 55 is made 
of metal rod. The cocking yoke locking pin 55 fits into a 
hole drilled through the long axis of the base 21. When 
the bail 30 is in the bail set position and the cocking yoke 
50 is in the yoke's cocked/tripped position, there is a 
strong spring force urging the yoke 50 back towards the 
yoke unload position. When the cocking yoke locking pin 



55 is pushed towards the rear of the trap, the cocking 
lever locking pin 55 will extend under the cocking lever 
connecting rod 54. This will lock the cocking yoke 50 in 
the cocked/tripped position. 

[0 1 35] Description of the sensors locations 

[0136] Referring to Fig. 2 and 3. The small animal position detec- 
tion sensors 60-63 are located in the sidewalls of the 
short dead end tunnel 25 which is in the lower front face 
of the partition 24. The infrared light emitting diodes 60 
and 62 are placed inside the right tunnel sidewall and the 
phototransistors 61 and 63 are placed directly across the 
tunnel 25 inside the left sidewall. The sensors are a short 
distance from the bottom and are near the forward edge 
of the tunnel 25. There are small holes in the sidewall ex- 
tending from each sensor into the tunnel 25. Two beams 
of light from the two light emitting diodes travel out the 
two holes in the right wall, across the tunnel and into the 
holes in the left tunnel wall turning on the phototransis- 
tors. The two phototransistors 61 and 63 sense the light 
and each phototransistor will send a signal to the elec- 
tronics. Two beams are used to prevent insects and other 
tiny animals from tripping the trap. 

[0137] Referring to Fig. 2. There is a notch 44 cut out of the top 



right side of the partition 24. The release lever 43 travels 
through this notch. An infrared light emitting diode re- 
lease lever position detector 66 is located inside the right 
wall of the notch 44 and there is a small hole in the notch 
sidewall for the light to pass out of. Inside the left sidewall 
of the notch 44 there is an infrared phototransistor re- 
lease lever position sensor 65. There is also a small hole 
in the left sidewall for light from the light emitting diode 
66 to enter. 

[0138] when release device 40 is in the retained position, it will 
be blocking the beam of light between the light emitting 
diode 66 and the phototransistor 65. When the release 
device 40 is in the released position, the beam will be un- 
broken. If the beam is unbroken, then the trap has been 
tripped. Any power to the solenoid 70 will be turned off 
and a signal will be sent to the alert device 77. 

[0139] Referring to Fig. 3. An infrared phototransistor daylight 
sensor 64 is located inside the roof 20 and has a hole 
looking out. When the phototransistor 64 sees daylight, it 
will be turned on and the trap will be disabled. When it is 
dark, the phototransistor 64 will be off and the trap will 
be enabled. The light entering the hole can be intention- 
ally blocked, which turns the phototransistor 64 off and 



prevents the sensor from disabling the trap. 

[0 1 40] Description of the P-shaped rod 45 

[0141] Referring to Fig. 4. The P-shaped rod 47 is made of thin 
metal rod and has an offset loop at one end which gives it 
the shape of the letter P. The loop end is connected high 
on the back face of the right wall where it is free to rotate 
around the attachment point. With the bail 30 in the set 
position and the rear end of the release lever 43 all the 
way up, the P-shaped rod 47 is rotated under the release 
lever 43 and the end of the P-shaped rod 47 is placed 
above the armature of the solenoid 72 and then the arma- 
ture 72 is manually pulled out of the solenoid coil 71. The 
armature 72 will be in the not energized position holding 
the P-shaped rod 47 in the held position which will hold 
the release lever 43 up in the not released position. When 
the armature 72 is pulled in to the energized position, the 
P-shaped rod 47 will rotate down to the not held position 
which allows the release lever 43 to drop down to the re- 
leased position and the trap will be tripped. 

[0 1 42] Description of the operation 

[01 43] Description of the first of the four trap positions: The cocked and 
ready position. 



[0144] The bail striking bar 31 will be up in the set position. The 
bail coil springs 34 and 35 will be exerting a strong force 
urging the bail towards the tripped position. The release 
device 40 will be in the not released position with the 
front down and the rear up. Locking pin 55 will be in the 
locked position holding the cocking yoke 50 in the 
cocked/tripped position. Some of the force of the coil 
springs 34 and 35 acting on the bail 30 will be transferred 
to the release device 40. This force will urge the front of 
the release device 40 up and the rear of the release device 
40 down. This downward force will push the release lever 
43 down pushing down on the P-shaped rod 47 which is 
in the held position. The solenoid armature 72 is in the 
not energized position keeping the P-shaped rod 47 from 
moving down until the solenoid 70 is energized. 

[01 45] Description of the second of the four trap positions: The tripped po- 
sition. 

[0146] when both the top and bottom phototransistors sense 

that there is a small animal that is in the correct position, 
the electronics activates the solenoid 70. The solenoid ar- 
mature 72 pulls into the energized position and the P- 
shaped rod 47 rotates down to the not held position al- 
lowing the release device 40 to drop down to the released 



position. The front end of the release device 40 and the 
retention pin 41 move up which releases the bail striking 
bar 31. The bail 30 is driven down to the tripped position 
by the bail coil springs 34 and 35. The bail striking bar 31 
will hit a rat in the back of the head and deliver a lethal 
injury. If it were a smaller animal it will hit lower, but in all 
cases the animal is killed quickly. Because all animals are 
in a similar position when the trap is tripped, the results 
are predictable. 

[01 47] Description of the third of the four trap positions: The unload posi- 
tion. 

[0148] jo remove the dead small animal from the trap takes 
three steps. 

[01 49] Description of the first of three steps to unload the trap 

[0150] The user holds the cocking yoke 50 above the cocked/ 
tripped position while pushing the cocking yoke locking 
pin 55 forward to the unlocked position. A medium spring 
tension will be urging the cocking yoke 40 towards the 
unload position. 

[0151] Description of the second of three steps to unload the trap 

[0152] while holding the trap over a container, the user positions 
the trap so the front face is down. 



[01 53] Description of the third of three steps to unload the trap 

[0154] The user rotates the cocking yoke 50 under and forward. 
As the cocking yoke 50 rotates toward the unload posi- 
tion, the force acting on the bail 30 becomes weaker and 
the dead small animal will fall from the trap and into the 
container. The user never has to come in contact with the 
dead animal. 

[0155] jh e f our t n t ra p position is the resetting position which takes four 
steps. 

[0 1 56] Description of the first of the four resetting steps 

[0157] The user rotates the cocking yoke 50 beyond the unload 
position and to the setting position. At this position there 
is a weak force acting on the bail 30 urging it towards the 
set position. Shown in Fig. 7. 

[01 58] Description of the second of the four trap resetting steps 

[0159] with the bail 30 in the set position, the user pushes the 

rear of the release lever 43 up to the not released position 
which will also move the retention pin 41 down holding 
the bail 30 in the set position. 

[0 1 60] Description of the third of four trap resetting steps 

[0161] with the rear of the release lever 43 pushed up to the not 
released position and the P-shaped rod 47 rotated to the 



held position under the release lever 43 and above the 
solenoid armature 72, the user pulls the solenoid arma- 
ture 72 out from the solenoid coil 71 to the not energized 
position. 

[0 1 62] Description of the fourth of the four trap resetting steps 

[0163] jo add tension to the bail coil springs 34 and 35, the 

cocking yoke 50 is rotated under the trap to the cocked/ 
tripped position. With the cocking yoke 50 in the cocked/ 
tripped position, the cocking lever locking pin 55 is 
pushed towards the rear of the trap to its locked position. 

[0 1 64] Description of the first of the bail's two positions 

[0165] Referring to Fig. 5. The first position is the bail set posi- 
tion. The bail striking bar 31 is rotated up close to the 
roof 20 and is being held in position by the release lever 
retention pin 41. 

[01 66] Description of the second of the bail's two positions 

[0167] Referring to Fig. 3. The second position is the bail tripped 
position. The bail striking bar 31 is rotated down close to 
the base 21. 

[01 68] Description of the release lever's first of two positions 

[0169] Referring to Fig. 5. The first position is the not released 
position. The rear end of the release device 40 will be up 



and the front end will be down. The release lever retention 
pin 41 will be rotated down in front of the bail striking bar 
31 holding it in the bail set position. 

[01 70] Description of the release lever's second of two positions 

[0171] Referring to Fig. 6. The second position is the released 

position. The rear end of the release lever 43 will be down 
and the front end will be up. The release lever retention 
pin 41 will be rotated to the top position into the cutout 
45 in the roof shown in Fig. 1. The bail striking bar 31 will 
be free to rotate towards the bail tripped position. 

[01 72] Release lever and V-shaped rod functional details 

[0173] Referring to Fig. 5. When the trap is in the cocked and 
ready position, the force from the bail main coil springs 
34 and 35 will result in an upward force on the front end 
of the release device 40. The rear end of the release de- 
vice 40 will be urged downward, but the P-shaped rod 47 
will resist any movement. The P-shaped rod will not rotate 
until the solenoid 70 is energized. Because the front end 
of the release device 40 is short and the back end is long, 
there is a good mechanical advantage. The downward 
pressure of the release lever 43 pushes down on the P- 
shaped rod 47 close to the rod's center of rotation. The 



other end, which is a long distance from the center of ro- 
tation, is held in place by the solenoid armature 72. The 
added mechanical advantage of the P-shaped rod 47 and 
the release device 40 make it possible to control the 
strong pressure of the bail springs 34 and 35 with a small 
low power solenoid 70. When the solenoid 70 is ener- 
gized, the P-shaped rod will rotate down which will allow 
the release lever 43 to move down and trip the trap. 
[01 74] Description of the cocking yoke's three main positions 

[0 1 75] Description of the cocking yoke 's first of three positions 

[0176] Referring to Fig. 3, 4 and 5. The first position is the cock- 
ing yoke cocked/tripped position. The cocking yoke 50 is 
rotated rearward under the trap and locked into position 
by the cocking yoke locking pin 55. This will exert a 
strong force from the springs 35 and 36 and on the bail 
30. This is the position used to catch small animals. Re- 
ferring to Fig. 3. When the trap is tripped, the cocking 
yoke 50 will remain in this position. 

[0 1 77] Description of the cocking yoke s second of three positions 

[0178] Referring to Fig. 6. The second position is the cocking 

yoke unload position. The cocking yoke locking pin 55 is 
pushed forward to the unlocked position and the cocking 



yoke 50 is rotated forward and under the trap to the un- 
load position . The bail coil springs 34 and 35 will exert a 
weak or no force in this position and the trapped small 
animal will fall from the trap. 

[0 1 79] Description of the cocking yoke 's third of three positions 

[0180] Referring to Fig. 7. The third position is the cocking yoke 
setting position. As the cocking yoke 50 is rotated over 
the roof 20 towards the yoke setting position, the bail 
striking bar 31 will be urged towards its bail set position 
by a weak force. Referring to Fig. 5. With the bail striking 
bar 31 in the bail set position, the release device 40 can 
be rotated into the retained position. With the bail being 
retained, the cocking yoke 50 can be returned and locked 
into the cocked/tripped position. 

[0181] Description of the yoke position and spring tension 

[0182] when the cocking yoke is locked in the cocked/tripped 
position and the bail striking bar 31 is being retained in 
the bail set position by the release lever retention pin 41, 
there is a strong force exerted on the bail 30. This strong 
force will be urging the bail striking bar 31 towards the 
bail tripped position. After the trap has tripped, a medium 
amount of the spring tension will remain. When the cock- 



ing yoke 50 is in the unload position, there is a weak or 
zero force on the bail 30. When the cocking yoke 50 is in 
the setting position, there will be a weak force exerted on 
the bail 30 urging it towards the bail set position. 

[0 1 83] Description of the electronics 

[0184] The 110 volt household power is fed into a power reduc- 
tion module. The module is insulated and sealed so that 
there is no high voltage exposed. There is no danger that 
the user will be exposed to any high voltage. The elec- 
tronics is powered by safe low voltage circuits. 

[0185] Referring to Fig. 8. What alternating current voltage is not 
dropped across the two series capacitors 69 is fed into the 
full wave bridge 83 and a direct current output voltage 
less than 25 volts will be at the filter capacitor 73. The 
1.5K resistor 75 limits the current through the three light 
emitting diodes 60, 62, and 66 and the two power diodes 
82 to about 7.5 milliamps. The five diodes in series pro- 
duce a constant voltage drop of about 5 volts which is 
used to power a CD 4082 80 integrated circuit, the four 
phototransistors and the alert device 77. 

[0186] a large electrolytic capacitor 74 is charged through the 

10K resistor 76. The charge on this capacitor will be used 
to energize the solenoid coil 72. 



[0187] The CD 4082 80 contains two four input AND gates. One 
AND gate has all of its inputs connected to the infrared 
phototransistor release lever position detector 65. The 
output of this gate will be high only when the trap is 
tripped and is fed to the alert device 77 and to one of the 
inputs of the second AND gate. The second input to the 
second AND gate is connected to the phototransistor day- 
light sensor 64. The third input to the second AND gate is 
connected to the top phototransistor 61. The fourth input 
to the second AND gate is connected to the bottom pho- 
totransistor 63. The output of the second AND gate will be 
high when the trap is set and no daylight is being de- 
tected and a small animal is blocking both the top and the 
bottom light beams. 

[0188] The output of the second AND gate is fed to the gate of 
the silicon controlled rectifier 78 which will turn on and 
dump the charge from the big electrolytic capacitor 74 
into the solenoid coil 71. The solenoid armature 72 will 
pull in tripping the trap. When the release lever 43 drops 
below the light beam, the phototransistor release lever 
position sensor 65 will turn on and this will turn on the 
alert device 77 and also turn off the gate signal to the sili- 
con controlled rectifier 78. The 10K resistor 76 restricts 



the current from the charging source below the holding 
current of the silicon controlled rectifier 78 and the silicon 
controlled rectifier 78 will turn off. 

[01 89] Description of the battery powered alternate embodiment 

[0190] The battery powered small animal trap has all the me- 
chanical features that the preferred embodiment has. The 
only changes are to the electronics. 

[0191] The battery powered model uses a microcontroller to turn 
the light emitting diodes on or off and to monitor all the 
sensors and trip the trap. It also sends alert signals after 
the trap has been tripped. 

[0192] All three light emitting diodes and one resistor are con- 
nected in series to one of the output ports. All the photo- 
transistors can be connected directly to an input port, but 
the trip signal and the alert signal may need to be isolated 
by a drive transistor or similar device. 

[0193] The microcontroller may be programmed with extra fea- 
tures that the preferred embodiment does not have. These 
extra features may include alert signals that play songs or 
have special repeating patterns. The microcontroller may 
be programmed to test the battery during start-up and to 
report low battery conditions. The battery saving sleep 
feature makes the low cost microcontroller the ideal con- 



trol device for this electronic small animal trap. 

[0194] The microcontroller will test the daylight phototransistor 
64 to see if it is detecting daylight. If daylight is detected, 
the controller will enter a long sleep period of about 15 
minutes before it tests again. 

[0195] when no daylight is reported, it will enter a different loop 
where it will briefly turn on all three light emitting diodes 
60, 62 and 66 and read the outputs from the four photo- 
transistors 61, 63, 64 and 65. If both the top and the bot- 
tom phototransistor 61 and 63 report that there is no 
small animal blocking either light beam and the daylight 
detector 65 is reporting darkness and the release lever 
position detector 66 is reporting that the trap is in the set 
position, then the controller will turn off the light emitting 
diodes and enter a short sleep period of about 1/2 second 
long. This is the normal hunt mode where it makes a very 
short sample about twice a second and goes into a power 
saving state between samples. Very little battery power is 
being consumed because the sample period is very short 
and the microcontroller spends almost all of its time in its 
sleep mode. The daylight sensor 64 is also sampled each 
cycle and if daylight is detected it will return the micro- 
controller back to the darkness wait loop. 



[0196] when it is reported that both beams are blocked and that 
there is no daylight and the trap is in the set position, 
then the microcontroller will send out a trip signal. The 
trip signal will turn on a transistor which will energize the 
solenoid 70 and the trap will trip. 

[0197] Once the release lever 43 drops below the light beam, 
then the phototransistor release lever detector 65 will 
send a signal to the microcontroller which will stop send- 
ing the trip signal and start sending an alert signal to the 
alert signal transistor which will turn on the alert device. 

[01 98] Description of the flea killer alternative embodiment 

[0199] a flea collar is cut into short strips. Several of the strips 
are inserted between the roof and bail after the trap has 
been set. The small animal can enter the chamber without 
making contact with the strips. When a small animal trips 
the trap the strips will fall onto the dead small animal. The 
flea killing strips will kill the fleas that were on the small 
animal before it died. 

[0200] Description of a one piece yoke alternative embodiment 

[0201] The preferred embodiment describes a three piece yoke 
assembly. A one piece yoke is possible using flat metal 
with two 90 degree bends forming a U-shaped device with 



about the same dimensions as the three piece yoke. 

[0202] Description of a one piece bail alternative embodiment 

[0203] The preferred embodiment describes a three piece bail 
assembly. A one piece bail is possible using flat metal 
with two 90 degree bends forming a U-shaped device with 
about the same dimensions as the three piece bail. 

[0204] Description of a one piece release device alternative embodiment 

[0205] The preferred embodiment describes a three piece release 
device assembly. A one piece release device is possible 
using one metal rod with two 90 degree bends. The pivot 
bar 42 is eliminated altogether. The one piece rod would 
follow a path similar to the path the three piece device 
followed. Starting from the rear, the new rod enters the 
notch 44 and makes a 90 degree turn inside the partition 
24 and makes a second 90 degree turn and exits the par- 
tition 24 through a new notch (not shown) similar to notch 
44 but cut into the top center of the partition 24. The 
horizontal rod section would become a pivot axle and the 
material between the two notches would become the 
bearing. 

[0206] Description of the no V-shaped rod alternative embodiment 
[0207] The solenoid is mounted to the underside of the roof on 



the left side near the rear edge. The solenoid is mounted 
with the armature facing the release lever. The release 
lever is placed above the armature and then it is manually 
pulled from the solenoid coil locking the trap in the set 
position until the solenoid is energized. 
[0208] Description of the closing door alternative embodiment 

[0209] a self closing door is added for sanitary reasons to the 

front of the trap such that the door is held open until after 
the trap has tripped. This can be done electrically with a 
solenoid release energized by the alert circuit or it can be 
done with a mechanical release that operates after the bail 
has moved. The door is not powered by the main springs 
of the trap. 

[021 0] CONCLUSION, RAMIFICATIONS, AND SCOPE 

[021 1] The sensitive infrared trigger will detect when a small ani- 
mal is in a good position for the trap to work effectively 
and the trap will supply all the energy to detect and trap 
the small animal. 

[0212] it w j|| quickly kill rats as well as mice but will not kill 
birds. 

[0213] it can signal the user when the trap has tripped and needs 
attention. This feature can be bypassed in a situation 



where it is not desired. 

[0214] | t can De setj unloaded and reset easily and does not re- 
quire strong fingers or manual dexterity. The user's hands 
and fingers remain in a safe area away from the danger 
area during setting, unloading and resetting. The user 
never has to come in contact with the dead small animal. 

[0215] it has a daylight detector that can be used to disable the 
trap during daylight hours. This will prevent the trap from 
harming birds and other animals that are only active dur- 
ing the daylight hours. This feature can be bypassed in a 
situation where it is not needed. 

[0216] Household alternating current can safely power the trap. 
The battery powered alternate embodiment uses a power 
saving sleep mode which makes it possible to have a long 
battery life. 

[0217] The release device 40 together with the P-shaped rod 47 
provide a good mechanical advantage making it possible 
to use a low power type solenoid. 



